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A prism-based atmospheric dispersion compensator is 

included in the design, to allow broadband spectroscopy 

over a range of angles up to 60 degrees from zenith.  A 

robotically positioned 5000 fiber system directs galaxy light 

to a remote array of 10 spectrometers, each with three 

channels.  Optical requirements, baseline design, 

alignment, atmospheric dispersion correction and system 

engineering throughput budgets are discussed. 
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BigBOSS is a proposed ground-based dark energy 

experiment designed to study baryon acoustic oscillations 

(BAO) and the growth of large scale structure through a 

14,000 square degree survey of emission line galaxies, 

luminous red galaxies and quasi-stellar objects.  The 

project involves design, construction and installation of a 

new widefield optical corrector for the Mayall 4m 

telescope.  The corrector magnifies the f/2.81 prime focus 

to f/4.5 over a circular field of view of three degrees.  

BigBOSS: Enabling Widefield 

Cosmology on the Mayall Telescope 

The BigBOSS widefield corrector produces a 3˚ image of the sky on a spherical focal 

surface.  Fiber positioner robots position 5000 fibers on galaxy positions for a given 

telescope pointing.  Individual lenses are mounted athermally to low-expansion alloy 

rings.  The current pre-conceptual baseline design has six groups, four of which are 

fused silica, and two of which are LLF1 & N-BK7.  Magnification is performed primarily 

by the fused silica groups, and color and atmospheric dispersion correction by the 

LLF1 elements. 
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University College London (UCL) recently completed fabrication 

and alignment of the DECAM corrector (shown) for the Blanco 4m 

telescope.  UCL will procure BigBOSS optics and mount and align 

individual lens elements in low-expansion cells on a rotary 

turntable.   Figure credit: P. Doel. 

Lens cells are mounted in the corrector barrel and alignment 

verified with the laser turntable apparatus.  DECAM body shown 

on turntable in UCL laboratory (P. Doel). 

Atmospheric dispersion is removed (to first order) by a pair of 

rotary zero deviation prisms.  Dispersions of the individual prisms 

are shown below with arrows.  Prisms may be clocked to produce 

dispersion opposite that of the atmosphere at a given observation 

elevation (See Wynne, 1984 and Liang, 2004 & 2009). 
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A main element of BigBOSS Systems Engineering is maintenance 

of a system throughput budget.  Defocus errors and allowances 

for lateral misalignment of the fibers relative to the focal plane 

image of a target galaxy define the performance requirements of 

the system. 

Throughput (below left) and corresponding lateral misalignment 

allowances (below right) show a subset of the throughput budget, 

and corresponding performance requirements.  

BigBOSS 3˚ Widefield Corrector BigBOSS Installation at 

Mayall 4m Telescope 
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Geometric blur, RMS spot radius, µm 

BigBOSS 

Exaggerated (magnified) 

chromatic aberration (3 

arcsec) shown.  Full scale is 

0.95m. 
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